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-g- ^'^^ ^}^]^^^^ ^(Magnetoresi stive random access memory; MRAM) ^ n. 

s\- H^^l^Ei (Field Effect Transistor; FET)1- ^>-g-^><^ ^i^^l ^^^ElTfl f-^S.'H) , z]- 

^ <^l-<^l#eflol^(isolation)# ^tlr ^3^^ ^^^tl<^l MRAM 7}^^ :^}7]7;\ 

^ ^ zi ^^ISlJ-'^oil ^tb ^'=>]^. o]^^ ^ ^>7l^^*j- ^fil A] FET 

* A>-g.^O.^M| ^^S^7} 7}^^}JI, 7l^^ 4^3g ^Til jL^f H^^^l ciiE] (MOS FKTM 

^^^o] MTJ^i T^l^B. ^^o] AgB^^sjn^ nlls-s:! 4i;^>5^ ^£1- *J=Aj-Al^ ^ ^-2.1^, MRAM 
^ ^^^^ ^ ^cl-. 

£ 3b 
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1020030013062 W^ 'U^}'- 2003/10/13 

^V^l^i^ ^ ^ ZL "(}-^{Magnetoresi stive random access memory and manufacturing 
method thereof} 

£ 1^ ^i^^ MTJ^^ ^^S. 

£ 3a ^ £ 3b^ ^ ^^^<H1 tc}-€- ^^^^ ^^1 H^;^l>^iEil- oj-g-^ ^}7]^^^^ ^ 

^ ^(Magnetoresi Stive random access memory; MRAM) ^ H ;*fl2: 

Al^ ^ SXZ.^ ^>7l;^-]*j- ^ ^ n iJ-'^ofl ^ojcf. 

«>^fl tfl-?-^^ ^£^1 ^3.^ ^12: ^Hlcfl 7l^4i;^>S^ ^VM-^Ai, 7J-;^H^^1 # 
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^, ^^^i ^Si ^ ^s. ^oll cfl^ <^^^ o>3] ^^ojcf. 

<9> £ 1^ Oleltb #Hfl^ ^>7l/5l«J- ^oflAl cflolEi7> ;^-l^J-5l<H^l^ 1=^^- 

MTJ (Magnetic Tunnel Junction, y^}7] ^S] M-^NHi=]-. 

<io> MTJ€(5)^ a}::^H^^U anti-ferroelectric) ^^-^CD. ^J-^^HJ^l 

(2), ^^7> = ^ gf^ ^^#(3) S ^V-e-f' 7j-j;^H^^l ^^^(4)^S. 

<ii> <^7]^^^, JL^%^ M}-^(2)^ 7]-s\- «}-^oi ^ «J-^o.s. i;^slcH 9X^T^. ^^H^ 

^1 ^^^(1)^ 7<J-^H^^1 ^^^(2)^ ^>5l- U-^ol Ji^^ 

si Hi-el- "0" 2.^ "1"^ cllolE^S 7l^^ ^ ^X"^. 

<i2> oje^t!- MTJ€(5)<^1 ^#71- Bl^^ ^^7> 

^1^^ 37l7> 3.^, tiVcflS. «Vn^(2)3ll- ;^l-^f^ 7j-^HJ^] Ml-nl-(4)o^ ;^]. 

^ «J-^oi tii.cfl«a ^-fofl^ el^^ ^^7> ^STll 
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<13> oje]^ ^^-^ ^>7l (Tunneling Magnetoresi stance; TMR)JLa!fEl- ^\^^], o] b\ 

"4^ 3711- ^^^]^o_s.^ ^l-o.^ ^j-^H^^l ^nU)^ ^m^^^^^ "y: ^ SiJi. €<^1 ^-1 

<i4> S. 2a^ ^^^2: B^^l^B] (Field Effect Transistor)!- <^l-§-*H 

<15> ^l-7l;^n^ ^^^i^ ^VM-^ n^^T^S ^711 J:4 H^^l:±iEKField Effect 
Transistor; FET)(9)s^-, MTJ^(5)3)-, t-llo]E^fi1 A>-g-£l^ 017] ^:):Be]-oi (6)31}.^ 

9l7M 9]:^ ;^>7l^-i- ^^^srH MTJ^(5) ^9] ^>-H-# 7j-;^p^^l MVnV(4)o^ ^l-3^-«o^*c!=^ ^ 

5|-o]i al-e^. cflolEil- 7^:^^^ ^ oj^Sl^ ±17] ^]B.^9l<i8)^ , MTJ'i(5)<^l ^^j^oH^o.^ ^ 

^» ^7HH ^>-B-^ ^^^V^^] ^i-^H4)^ ^>^«o^^^ ^ ^:£^ alHef'?l(7)# ^a] 

<i6> oje^^ ^A^^ ^2flo^ :^l-7l^ni- el^(read) ^]^] ^7] ^]^bJ^'^(6)<^] 

7>2r>cx^ JL2)- B^;^l:±:5l(9)# -^^Al^jjl H^]-^ (7)<H1 ^^-^ ^l^}^ ^ MTJ'i(5)<^l 

<17> el-olH (write) ^1<^1^ S.^ ^^^]:^^i9m ^^S. -B-^l^V^^i. ±:7l 

^-1 = 51-01(8)4 w1:es1-o1(7)o11 ^S-^ ^7]-a1^-^^'H ol^ ^^^^Sl^ Sl-^ ;^>7l^o]l o]tll 

MTJ^(5) ^>-^#fil :^>^ ^^^mcl-. 

<18> C^7]^^, WmE}-^(7)2l- df:7l ^^^e1-^(8)<Hl ^Aloll ^7>Al7l^ o] -O ^ - ^^Al 

0I ^^o.^ IDL^I-s:}^ ;^1^<^1A1 ^>7l^ol 7>^ 3.711 ^>\SS]i:H, ol^J) ^flo^ ^ yfl^ 



18-6 



1020030013062 %^ '^7.}: 2003/10/13 

<19> £. 2b^ £ 2a^ ^efl^ ^>7l^-1^ ^ -t^l- cfl-S-S]^ ;^]-7l^-1% ^B] ^^S.o]y:^. 

<20> H^^l^E.-l(9)s] dbi(lO)^ ^i-^oi] ^^1^(12)0] ^-^^SjJl, TllolH^ ^«-oil 

t^7] ^^:^Hl-^(6)ol ^^^Sji:^, ^5^1«?1(11)S1 ^^c>\]^ £^#(13). ^^ #&|rL(14). S.^^ 

(15) ^ l-e^ii(16)7> ^^i^^. ne^Ji. ^71 ^q^e)-^(8)3l ^^<Hl <a^#(17) 

*?1^^(17)^ ^^^] MTJ^(5):4 HlHel-^(7)ol >i^(stack) ^^^^t^. 
<2i> MRAMS^ Ajcil 7>^J- e ^^1^^ s:>i4o] MTJ€(5)ol ^^§5]^ ^^7} ^ nm a. 

7lS 7l^7l7> ;*11<H£)<H<^> ^^cil, f^Hflsl S. 2bSil- ^^s^ MRAM^ MTJ-tCS) 

^:|^5l-<?l(8)3J)- ^^^(17) ^o] o;tol. ^ nm 3.7]^ 7]^7]^ ^]^^}7]7} 

<22> ^Hflo^ MRAM^ -i^ ¥ 7fl5l ^:is.e|-«yil- 7flsl hIbhI-'?! ^^1* ns)- 

<23> o]e^*]- E^^l^^E^o^ S>1«- ^-I^VO. E^xl^iEi^ ^7] 71- ^^^^ ^]o]t}7]7} o]^Jl. 

:Bl-(short channel effect)^^ MRAM^l ^an 7l7>^ Jl^IE. ^^iEl- 'i<Hs.e| 

<24> ^ ^Vx^ o. ^^7|<2^ ^o. Sfl^*]-7l ^*l-<=^ ^-^S, ^^^S B^^l^E^ 

» '^l-S-^V^^ MRAM^ ^^^^S.>«|, ^^^]^^^ jL^Kshort channel effect) ^ ^^-I^J- 

^s}-!- MRAM# ^€*>^t-ll ^ ^^^1 ^cf. 
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<25> ^V7lt!- ^^^^>7l ^tb ^ ^t^o^ ^1-71 ;H%v ^-h, <:>^^-, ^ ^efl-^Io] ^ 

^7l:^fi1 -^-^ofl ^f^£l<H ^^^51^ ^^^S ^^IJl^ ^^^] 

«1SH]-«?14, «lBe}«y^ ^j-^oil ^:i^e]-oi# MTJ^^ sfl^* ^^^^V7l 

<26> StV, ^j--^o11 7]^^ ^^^^}JL, ^j^^ ^<a^>c^ ^7] o] 

^^S^^ ^5llol<^^^ ^^^*>Jl. ^7] ^El# 7l^Sl ^^6\] :^]o]^ 

^e>ji, ^1-71 ^7] ^^^e^-^lo^ ^v-^oii ^1 1 #^^"3^* ^^^^V^ 

^^<H1 MTJ^# ^^i}Jl, ^7] MTJ-i^ -^^oil 1 S.S.^^]^^Mr ^flE^^^l- 

^ ^^^4, ^11 5LS.e1^1>iB» ol-g-^H ^7] ^^^E]-o]77}y^] ^Z^-^H TjjolH* ^^J*> 

^ ^ 2 ^^^^^ ^Ta<^l ^^^>J1. ^^s\- ^'^■^ ^ 

# <=>]^^ ^^ofl ^^h^l-^ ^^^4, wlHe)-^ ^o^^<^l ^7l $17) 

2 5^B1^3:>^ n^^^ ^] 2 5LS.el^liHl- <^1-§-*H ^7] 
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<29> ^ ^^2] 7^7]^^^^ H€^l::^ti (Field Effect Transistor ; 29) 

^. MTJ€(30)^, cflolE^o^ E^=A] A>^s]^ oi^i ^-)^e^-<y(31)4. <?17H1 ^^el- 

^1-71^^ MTJ-iOG) vflo^ ^^.o.^ «vdvo^ ^^ofl icj-e)- ciojEl* 

<30> £ 3b^ £ 3a5!f tfl-§-5]^ ^ ^^611 ^^=^3:L ^A^A H^xl^iE^l- o]J^^ 7\7\ 

<31> ^ ^x^^ ^<a7l:^(34)2] >^V«.oll :ii^(35)7> ^^(35)^ ^7] ^^^^ 

<lV51-^H38)o1 z^-z]- t^7l ^^^eFol(31)^ ^>2l-°i-(38)* ^^^S. ^^^^] ^ 

<32> nelJi, ^0:21-^(38)^ -^--^oil :^ell^(38)ol 36)21 ^^d\] cgfloi 3.^ 

el-<y(37)<^l ^^^ilJl. ^^51-^(37)21 >a-^oii MTJ^(30)ol ^^^cf. Stb, MTJ^(30)2l 
<^1^ alHHl-<?l(33)<5l ^^^slJi, til Bel-"?! (22) 51 ^^i-^-ofl ^7l -^^ el- o] (32)01 ^>^^^t:l-. 

<33> ol^^ ^^^3z ^;^1Jl21- Hsa^l^Bl(29)l- AV-g-^l-^ ^ ^tg^ MTJ^(30)2l e>:^fil ^ 

S7> ^V^^H 71^71 ^H7> -8-ol^l-Jl, ^^Sl-Al^ O.^*^ ^>7lX-l*J- JL^^, 

:ii'a:£Sl-# ^^^^ ^ $X^^ 

<34> tb^, £ 4a xfl^l £ 4g^ ^ ^^d^ ^>7l^i*J- ^21 ;(lls wj-^^ M-Ef^tq-. 

<35> ^ 4aO^ 3l-^<HlAi^ ^^71^(34)21 ^:^oil ^fl^<>l 51^ S-«a=2l ^el^ 

(Si) 71-i-* nl.>^?j5>o^ ^^^S ^TllJLSl- H^;^lr^iBl» ^ ^. 
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>L:i(35)Sq- =Bll^(36)^ S.^^^ ^2l€-(Si) 71-^ ^^ofl ^\o]^ A].^n^ 

(oxide)* ^-^^^4. 

<36> s. 4b^ £ ^^^^ ^;^1Jl31- B^:^l:iEi2l ^ 

^c^] l-e] ^e^^Cpoli silicon)-2.S. ^^J^ Sl7] ■^JBe^-«y(31)* ^ ^<^-^ ^ 

^Vcf. ^ ^, ^^^39)* MTJ'i(30)4 ^^^S ^TllJLuij- 

B^^liBl(29)Sl :e.211<?1(36)i!|-^ ^7l^ ^Sfl 

<37> £ 4c il-^oflA^^ S. 4bSl oJf^oilAl ^^^^ >S-^<^1 4711^ ^o] 

9X^ MTJ^(30)* ^^cfl^ ^^^}JL,^7] ^-)^S1-^(31) i^>riiH» <^l-§-*H i£ ^^]^^ 
(photo resist) (40)1- sflE^^tl-^-. 

<38> £. 4dSl ai)-^oflA^^ £ 40^1 Sj-^ollAi SflE^^^ el;^l^B(40)» <5l^*H MTJ^ 

(30)^ t^7l ^^^5l-^(31)^7H 7flolB7l- o] TllolH^q- S.<a=^S MTJ^ 

(30) ^A^^o] ^B\^ ^cf. 
<39> s. 4e2] 3|-^^oi]A^^ :£ 4do] 4^^011^^ 3flBi^^ MTJ^(30)2l ^V-^o]] ^<?^^^(41)* 

^^-^l ^^^^>^ ^'^^ ^, HlBe^-^(33)* o]^^ T^l^Hl-^(metal line)* 

ofl ^^j-^cf. ojufl, #^^o^B]-(4l)^ w] E 2^.01 (33)^ nfl tilBe1-<y(33):al- ^^^2i ^ 

7jlJ:34 B^;^l^Ei(34)7]- <^^£l^l 
<40> i£ 4f5l 5i).;goilAl^ :£ 4eSl i2l-^i<^lA^ tilB2i-^(33)^ 9^7] ^:i:^e}-^(31)4 2]z^- 

>^-^oll «lHe1-'y(33) ^>^3.«- ol-g-^H iS. e1^1iB(42)l- JiflEl^t!:^-. 
<4i> i 4go^ 2f;gollA^^ 4fSl ui|-;g<HlAi sflE^^^ SLS. e);^liH(42)» oj-g-^fo^ MTJ-i 

(30)4 #^^*S^(39)^7l-xl Aiz|^^^^ ^tl-cl-. o] 3^^^^ 'aS-<y=Sl MTJ€(30)^ 
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MVuv^o] 3iz^-«J-^o^ wlHe|-^(33) -f-^ a>2^^ S.oj:o^ MTJ^(30)S .£'^=0] :^}^o_s. 

«>^7fl ^. MTJ^i ^>ia ai'^l ^i-#t!-«>5!l- «oi-^ ^ ;^l-7i «J->^<^1 

MTJ^(30) ^'^Jol yl-^Sfl^cf. 

o]^^^ ^t^^ ig^o^ ^^$^0] ^>7l <^l-g-^l-<^ MTJ-SCSO)^ 

^7] ^]^^9K3l)^- ^]^^9li33) Alol]n> P>^a. ^^^^ ^^S.^, 

MRAM ^^ol 7l-^*>j[L, ^^5)-^ 91^ wl-§- ^ ^2- ^m<^1 JL^Jl-sq- 
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11 

^ ^ell^o] ^o^7]%s] >a-^ofl ^^s\o] ^A^SI^ ^^^S ^ 

^7] ^^]919^^^ ^^c^] ^^^^ 3.^ H^-Ol; 

wlHel-^^ ^i-¥-<^l ^7] T^wl^H. 

^7] MTJ^^ 311^* ^^^*>7l pfriia. €-S-^<^l. :^>7l:^^^«J-^ofl S^sfl 

>^^7l MTJ^i^ 511^^ ^^^*>^ s.^ :^}7]7;\-^^ ^. 
[^^^J- 2] 

[^^^ 3] 

^] 1 51^ ^i. SI 7] ^^JE.el-<?l^, 

f^^^^^ ^}7]7:\^^ ^. 
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[^^% 4] 

^^^fl S.''^^ ^S]^ 7l^^ ^^^^>J1, o]^* ^^a^V^ ^7] <=>]^^'U 

^ ^^1^^^- ^2fl<?i<^^^ ^^^^>^, ^7] ^E]^ 7i^si ^^ofl TiioiH 

; 

* ^* ^^1-5.^ *m ^l-7l;5l^J- ^B] 

^El^O.S. ^^^S)^ ^^O-S ;^>7l/5l«J- ^fil "J"'^ . 
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